Isolation and characterization of two cDNA clones encoding ATP-sulfurylases from potato by complementation of a yeast mutant.
Sulfur plays an important role in plants, being used for the biosynthesis of amino acids, sulfolipids and secondary metabolites. After uptake sulfate is activated and subsequently reduced to sulfide or serves as donor for sulfurylation reactions. The first step in the activation of sulfate in all cases studied so far is catalyzed by the enzyme ATP-sulfurylase (E.C. 2.7.7.4.) which catalyzes the formation of adenosine-5'-phosphosulfate (APS). Two cDNA clones from potato encoding ATP-sulfurylases were identified following transformation of a Saccharomyces cerevisiae mutant deficient in ATP-sulfurylase activity with a cDNA library from potato source leaf poly(A)+ RNA cloned in a yeast expression vector. Several transformants were able to grow on a medium with sulfate as the only sulfur source, this ability being strictly linked to the presence of two classes of cDNAs. The clones StMet3-1 and StMet3-2 were further analyzed. DNA analysis revealed an open reading frame encoding a protein with a molecular mass of 48 kDa in the case of StMet3-1 and 52 kDa for StMet3-2. The deduced polypeptides are 88% identical at the amino acid level. The clone StMet3-2 has a 48 amino acid N-terminal extension which shows common features of a chloroplast transit peptide. Sequence comparison of the ATP-sulfurylase Met3 from Saccharomyces cerevisiae with the cDNA StMet3-1 (StMet3-2) reveals 31% (30%) identity at the amino acid level. Protein extracts from the yeast mutant transformed with the clone StMet3-1 displayed ATP-sulfurylase activity. RNA blot analysis demonstrated the expression of both genes in potato leaves, root and stem, but not in tubers.(ABSTRACT TRUNCATED AT 250 WORDS)